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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plasma CVD device in 
which standing waves are positively utilized in a state of being 
controllable in an induction coupling type plasma CVD device of an 
internal electrode system, and the distribution of plasma is 
satisfactorily controlled and suitable for the formation of a film on a 
substrate of a large area. 

SOLUTION: This plasma CVD device is provided with an induction 
coupling type electrode arranged so as to be confronted with a 
substrate 16a in a film forming chamber 1 1. An electrode 12 is 
formed in such a manner that a linear conductor is folded so as to 
be involved in the plane with the center point 12a as a standard, 
and the center point is also constituted as a high-frequency 
feeding point. By this constitution, desired standing waves are 
generated, the standing waves are positively utilized, and the 
distribution of plasma is made better. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] plasma-CVD equipment equipped with the inductive-coupling mold electrode which met the 
substrate and has been arranged within a reaction container — setting ~ said electrode — a line — the plasma- 
CVD equipment characterized by considering as the feeding point when it turns up at and is formed at so that a 
conductor may be included in a flat surface on the basis of the center point, and said center point is supplied to a 
RF. 

[Claim 2] Said electrode is plasma-CVD equipment according to claim 1 characterized by having the 
configuration of a U character mold. 

[Claim 3] Said electrode is plasma-CVD equipment according to claim 1 characterized by being turned up again 
in the part of the opposite side of said center point, and having the configuration of a M character mold. 
[Claim 4] The die length of the unit part by which said electrode was turned up is plasma-CVD equipment 
given in any 1 term of claims 1-3 characterized by deciding that a standing wave stands in the unit part turned 
up on the basis of said center point. 

[Claim 5] The die length of the unit part by which said electrode was turned up is plasma-CVD equipment 
according to claim 4 characterized by being decided corresponding to the frequency of the RF supplied. 
[Claim 6] Plasma-CVD equipment according to claim 4 or 5 characterized by preparing an impedance element 
in the edge of said electrode. 

[Claim 7] Plasma-CVD equipment given in any 1 term of claims 1-4 characterized by preparing the 
electromagnetic-shielding section in the folding section and the edge in said electrode. 

[Claim 8] Said electromagnetic-shielding section is plasma-CVD equipment according to claim 7 characterized 
by being the structure of a coaxial cable. 

[Claim 9] Said electromagnetic-shielding section is plasma-CVD equipment according to claim 7 or 8 
characterized by acting as an impedance element of said electrode. 

[Claim 10] Plasma-CVD equipment given in any 1 term of claims 7-9 characterized by attaching in said 
reaction container using said electromagnetic-shielding section. 

[Claim 11] Plasma-CVD equipment given in any 1 term of claims 1-9 characterized by having prepared two or 
more said electrodes so that it might be contained in the parallel field which counters said substrate, and 
generating the plasma to the front space of said substrate with two or more of these electrodes at coincidence. 
[Claim 12] Said electrode is plasma-CVD equipment given in any 1 term of claims 1-11 characterized by being 
arranged by two or more layer structures in said reaction container, making two or more membrane formation 
implementation fields using the space between the electrodes of two or more layers, and forming two or more 
substrates to coincidence. 

[Claim 13] the shape of a pipe in which said electrode has many holes — plasma-CVD equipment given in any 1 
term of claims 1-12 characterized by being used as a means to be made from a conductor and to supply 
ingredient gas, or a means to exhaust. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to amelioration of the electrode of the plasma-CVD 
equipment suitable for forming the amorphous silicon thin film used for a solar battery, a thin film transistor, 
etc. on the substrate of a large area about the plasma-CVD equipment of an inductive-coupling mold by the 
internal electrode method. 
[0002] 

[Description of the Prior Art] There are structure of an parallel monotonous mold and structure of an inductive- 
coupling mold as electrode structure of internal electrode type plasma-CVD equipment conventionally. 
[0003] According to the electrode of an parallel monotonous mold, if it is going to raise the frequency of a RF 
for improvement in the rise of a membrane formation rate, and a film property, the problem that discharge 
becomes an ununiformity will occur. This cause is in that a standing wave arises on an electrode plate and an 
electric power supply becomes an ununiformity, and the plasma occurring in electrical-potential-difference 
generating by the feedback current to a ground in the place which is not desirable. Moreover, if an electrode 
plate is enlarged that the substrate of a large area should be formed, since a substrate holder functions as a 
ground electrode, the backing of a substrate will become indispensable, and the problem that it is difficult to 
maintain the clearance between the backing of a parenthesis and a substrate at homogeneity will be raised. For 
this reason, the problem that it is difficult to secure the homogeneity of the temperature distribution of a 
substrate occurs. Moreover, the handling of backing becomes difficult generally. Thus, an parallel monotonous 
mold electrode does not fit membrane formation of a large area substrate. 

[0004] To the above-mentioned parallel monotonous mold electrode, this problem does not arise but the 
inductive-coupling mold electrode fits membrane formation of the large area substrate by internal electrode type 
plasma-CVD equipment. 

[0005] It is conventional plasma-CVD equipment which a large-sized substrate with a large area is made to 
deposit an amorphous silicon thin film, and makes a solar battery etc., and the equipment indicated by JP,4- 
236781 ,A as plasma-CVD equipment of an inductive-coupling mold by the internal electrode method, for 
example is known. With this plasma-CVD equipment, an electrode pattern is formed with the plan type coil 
which has a ladder gestalt, and is installed in parallel to the substrate. The plan type coil of a ladder mold is 
formed with the conductive wire rod. It is performed by the exhaust pipe which formed the exhaust air in a line 
crack and a reaction container in one place of a reaction container with reactant gas installation tubing which 
prepared installation of ingredient gas in one place of a reaction container. With this plan type coil, the 
reinforcement of electric field is raised and homogeneity of electric field is made good. As still more nearly 
same conventional plasma-CVD equipment, the equipment indicated by the patent No. 2785442 official report, 
for example can be mentioned. In this plasma-CVD equipment, the flat-surface coil electrode which bent many 
times and was formed so that it might become zigzag about one conductive wire rod is used for the electrode 
which meets a substrate and is arranged. The high-frequency voltage from an RF generator is impressed to the 
electrode which has this gestalt to the both ends. 
[0006] 

[Problem(s) to be Solved by the Invention] The problem that the amount of the film which adheres on a 
substrate also becomes an ununiformity according to a location, and the plan type coil electrode which has a 
ladder gestalt about the above-mentioned inductive-coupling mold electrode cannot form the uniform film on a 
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large area substrate since z^irrent path does not become homogeneit^^rt impedances differ according to the 
location on an electrode and the amounts of energization differ is raised. Moreover, the plan type coil electrode 
of a zigzag configuration bends one conductive long wire rod, is made, and since it is constituted so that electric 
power may be supplied in a RF from the end, its electric supply condition is bad, and a standing wave is located 
on the place which is not desirable, and it produces trouble in membrane formation. The standing wave which is 
not meant on an electrode arises, and this standing wave makes distribution of the plasma a defect, and worsens 
membrane formation conditions. 

[0007] The purpose of this invention is to solve the above-mentioned problem, it utilizes a standing wave 
positively by the controllable condition in the plasma-CVD equipment of an inductive-coupling mold by the 
internal electrode method, controls distribution of the plasma good, and is to offer the plasma-CVD equipment 
suitable for membrane formation of a large area substrate. 
[0008] 

[Means for Solving the Problem and its Function] The plasma-CVD equipment concerning this invention is 
constituted as follows, in order to attain the above-mentioned purpose. 

[0009] membrane formation equipment equipped with the inductive-coupling mold electrode which the plasma- 
CVD equipment concerning this invention met the substrate within the reaction container, and has been 
arranged — it is ~ the above-mentioned electrode — a line — it is turned up and formed so that a conductor may 
be included in a flat surface on the basis of the center point, and the center point is constituted as the RF feeding 
point. With this configuration, based on the gestalt of an electrode, and the location of the feeding point in an 
electrode, distribution of the plasma which is made to generate a desired standing wave in an electrode, and is 
generated, using the standing wave concerned positively is made good, and good plasma-CVD membrane 
formation is performed. Since the feeding point was made into the center point in an electrode and the 
symmetric property of an electrode was raised, it is hard to produce a membranous ununiformity. 
[0010] In the above-mentioned configuration, in the configuration of a U character mold, or the electrode of a U 
character mold, the above-mentioned electrode is turned up again in the part of the opposite side of the center 
point, and it is made so that it may have the configuration of a M character mold as a whole. It is formed in a 
symmetrical configuration on the basis of the feeding point which is the center point of an electrode. 
[001 1] In the above-mentioned configuration, the die length of the unit part by which the above-mentioned 
electrode was turned up is characterized by deciding that a standing wave stands in the unit part turned up on 
the basis of the center point. The die length of the unit part by which the electrode was furthermore turned up is 
characterized by being decided corresponding to the frequency of the RF supplied. With the plasma-CVD 
equipment concerning this invention, an inductive-coupling mold electrode is positively used as an antenna 
which a standing wave produces, and it is set as suitable die length by relation with the high-frequency power to 
which electric power is supplied so that the optimal standing wave may arise. 

[0012] In the above-mentioned configuration, an impedance element is prepared in the edge of an electrode. 
This impedance element sets the impedance of an electrode as a desirable condition, and produces and cheats 
out of a desired standing wave. Moreover, it is also possible to prepare the electromagnetic-shielding section in 
the folding section and the edge in an electrode. The electromagnetic-shielding section intercepts the 
electromagnetic field produced from an electrode, and prevents that the plasma is generated in an unnecessary 
part. As an example of the electromagnetic-shielding section, it is the structure and the structure of a coaxial 
cable which were covered with the insulating material. Since it has structure top reinforcement while producing 
an operation of electromagnetic shielding, a coaxial cable can be used as the reinforcement member and support 
structure of an electrode. When a coaxial cable is used as a support structure, an electrode is attached in a 
reaction container according to the structure of a coaxial cable. Moreover, as for the electromagnetic-shielding 
section, it is possible to also make it act as the above-mentioned impedance element of an electrode. 
[0013] In the above-mentioned configuration, two or more electrodes are prepared so that it may be contained in 
the parallel field which counters a substrate, and it is constituted so that two or more of these electrodes may 
generate the plasma to the front space of said substrate at coincidence. When the area of a substrate becomes 
large, a required number of electrodes are prepared and installed. Furthermore, an electrode can also be 
arranged by two or more layer structures in a reaction container. According to this, two or more membrane 
formation implementation fields are made using the space between the electrodes of two or more layers, and 
two or more substrates can be formed to coincidence. 
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[0014] the shape of a pip^^vhich the above-mentioned electrode ful^^more has many holes — it is 
characterized by being used as a means to be made from a conductor and to supply ingredient gas, or a means to 
exhaust. 
[0015] 

[Embodiment of the Invention] Below, the suitable operation gestalt of this invention is explained based on an 
accompanying drawing. 

[0016] The 1st operation gestalt of this invention is explained with reference to drawing 1 and drawing 2 . The 
front view in which drawing 1 shows the internal structure of an internal electrode-type inductive coupled 
plasma CVD system, and drawing 2 show the side elevation. 1 1 is a membrane formation chamber. In the 
membrane formation chamber 1 1, the electrode 12 is arranged in the condition every length. High-frequency 
power is supplied to this electrode 12, and it has a function as an antenna, the line in which an electrode 12 has 
necessary die length — a conductor (conductivity a line member) is turned up so that it may be contained in a 
flat surface on the basis of the center point, and it is formed so that a transverse-plane configuration may turn 
into an about U character configuration. In this example, it bends, and the curved edge which turned the section 
down and opened it is turned up, and it is arranged. Although illustration of the structure which supports an 
electrode is omitted, the supporting structure of arbitration is employable, a line — the U character mold 
electrode 12 is formed and the die length of the one half is shown by by folding a conductor in two all over 
[ L3 ] drawing as die length between central point 12a and an edge. The part of die length L3 is the die length of 
the turned-up part (cuff section) in an electrode 12, and is a part used as the unit which produces a standing 
wave. The straight-line part of the cuff section of an electrode 12 is preferably parallel. In an electrode 12, 
necessary high-frequency power is supplied to the center point 12a. RF generator 13 which supplies high- 
frequency power is formed in the outside of the membrane formation chamber 11. The feeder 14 from RF 
generator 13 is drawn in the interior of the membrane formation chamber 1 1 via the insulating section 15 
prepared in the membrane formation chamber 11, and is connected to feeding point 12a which is the center 
point of an electrode 12, it has, and high-frequency power is supplied to an electrode 12. Substrates 16a and 16b 
are arranged to the above-mentioned electrode 12 in the condition parallel to the flat surface at which an 
electrode is contained in the both sides. These substrates are usually supported by the substrate holder (not 
shown). Moreover, in the tooth back of Substrates 16a and 16b, a heater is usually arranged. In addition, unlike 
the parallel monotonous mold electrode, since it is an inductive-coupling mold electrode, backing (back up 
plate) is not formed in this substrate holder. In the case of an parallel monotonous mold electrode, backing is 
indispensable to a substrate holder. On the other hand, backing is not necessarily required of the electrode of 
this invention. However, the homogeneous improvement in substrate temperature and the backing for electric 
shielding of the electromagnetic field from a heater panel may be used. With the plasma-CVD equipment 
shown in drawing 1 and drawing 2 , illustration of an ingredient gas supply device, an exhauster style (vacuum 
pump), a substrate holder, a substrate heating device (heater), a substrate cooler style, etc. is omitted. 
[0017] the line used for an electrode 12 - as for a conductor, stainless steel and aluminum are used in quality of 
the material by the shape for example, of the round bar. When an electrode 12 is the round bar-like, a diameter 
is 5mm or more, in drawing 1 , explanation is expedient about the relation of the die length LI of the bay 
obtained by double fold, and the die length L2 between the two cuff sections - a superior ~ although L2 
exaggerates and the twist is also actually drawn greatly, as an example desirable in practice, LI is 75cm - 2.0m, 
and L2 is about 8cm. Therefore, extent of a curve of the folding section of the electrode 12 bottom is not so 
large as is also illustrated with an actual electrode, either. Although the die length LI of a bay and the die length 
L3 including the one half of the folding section are shown as die length of the cuff section of an electrode by 
drawing 1 R> 1 , since the folding section is quite small as compared with the die length of a bay, die length LI 
and die length L3 can consider in practice that it is the same substantially. Since it is set up as required die 
length in order to produce and cheat out of a standing wave while being decided as a matter of fact about die 
length LI according to the magnitude of the substrate which should form membranes, it is decided by relation 
with the frequency of the RF supplied. For example, LI is set to 1 .25m when a frequency is 120MHz. 
[0018] The die length LI (or die length L3) of an electrode 12 is found by Ll=c / 2f, when the frequency of the 
RF supplied sets f and the velocity of light to c. If it becomes smaller than the frequency of 120MHz, die length 
LI becomes larger than 1 .25m, and also when it cannot prepare in the interior of the membrane formation 
chamber 1 1, it will be produced. Then, it becomes possible by in such a case, adding the structure of a coaxial 
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cable to the edge of an el^^de 12, and preparing the slow wave stn^fc about an electromagnetic wave so 
that it may mention later to make the die length of LI small. Thus, LI is set as the range of 75cm - 2.00m like 
the above-mentioned. The die length of LI and L2 can be changed into arbitration according to the purpose. 
[0019] The plasma 17 will be generated by the perimeter space of the U character mold electrode 12, if the 
interior of the membrane formation chamber 1 1 is exhausted by the necessary vacua with a vacuum pump, 
ingredient gas etc. is introduced and electric power is supplied to a RF by the electrode 12. Membrane 
formation is performed to Substrates 16a and 16b by operation of plasma CVD. Substrates 16a and 16b are 
substrates of the rectangle whose long side is about 75cm and whose shorter side is about 20cm in fact. In the U 
character mold electrode 12, a standing wave arises in each **** on the basis of feeding point 12a located in the 
center of an electrode 12, and this standing wave controls the plasma 17 so that distribution of the plasma 
becomes good. 

[0020] It is not necessary to incurvate the folding section of an electrode 12, and it gives an angle and you may 
make it bend acutely or bend it strictly, with the above-mentioned configuration. Moreover, the bay of the cuff 
section of an electrode 12 does not need to be strictly parallel. Moreover, with the above-mentioned 
configuration, although the electrode 12 was carried out longitudinally, an electrode 12 can also be carried out 
every level width. In this case, a substrate is also arranged in the condition every level width. 
[0021] According to the above-mentioned operation gestalt, in order to use the electrode of an inductive- 
coupling mold, it has the advantage of being easy to raise a plasma consistency as compared with the electrode 
of a capacity-coupling mold. Symmetric property becomes high and it is hard to produce the heterogeneity of 
the plasma by using the configuration of an electrode as a U character mold, and making the feeding point into 
the center point of an electrode. 

[0022] The 2nd operation gestalt of this invention is explained with reference to drawing 3 . Drawing 3 is the 
same drawing as above-mentioned drawing 1 . In drawing 3 , the same sign is substantially given to the same 
element with the element explained by drawing 1 , and detailed explanation is omitted. He forms covering 21 in 
the folding section and the edge of an electrode 12, and is trying to cover each part with this operation gestalt. 
Covering 21 is formed with the dielectric (insulator). In an electrode 12, since the parts of the folding section 
and an edge are equivalent to the part of the edge of the upper and lower sides, such as substrate 16a, it is 
prevented by forming covering 21 that the plasma arises in the part concerned. If covering 21 is unnecessary, it 
is a member which prevents that the plasma occurs at the time. This covering 21 has a function as the 
electromagnetic-shielding section which intercepts the electromagnetic field from an electrode 12. As the 
electromagnetic-shielding section, it is not limited to the above-mentioned configuration, but various kinds of 
configurations can be used. Moreover, covering 21 can be operated as a slow wave structure. Moreover, it 
functions also as reinforcement for deformation prevention of an electrode 21. 

[0023] Drawing 4 shows a concrete example of the above-mentioned electromagnetic-shielding section. In this 
example, the electromagnetic-shielding section is formed using the structure of a coaxial cable. In folding 
section 12b of an electrode 12, and two edges 12c, along with the electrode, a dielectric 22 is made to intervene 
and the metallic-conduit object 23 is attached. An alumina etc. is used for a dielectric 22. Plasma generating in 
the part concerned can be prevented according to the structure of this coaxial cable. Moreover, according to the 
electromagnetic-shielding section by this coaxial cable structure, since it can be made to act as an impedance 
element, by setting up the value of the impedance suitably, the impedance in an electrode 12 can be adjusted to 
arbitration, and distribution of the standing wave generated in an electrode 12 by this can be designed freely. 
Therefore, the distribution condition of the plasma is controllable by the positive activity of a standing wave in 
the desirable condition at arbitration. Furthermore, the structure of a coaxial cable can also be operated also as a 
slow wave structure like the above-mentioned. 

[0024] The 3rd operation gestalt of this invention is explained with reference to drawing 5 and drawing 6 . 
Drawing 5 corresponds to drawing 1 and the front view and drawing 6 which show the internal structure of an 
internal electrode-type inductive coupled plasma CVD system show the side elevation. In these drawings, the 
same sign is substantially given to the same element with the operation gestalt mentioned above, the line in 
which the description in this operation gestalt forms an electrode — it is the point of using the electrode 3 1 
which has an M character type ( it can be say also as a W character mold if the upper and lower sides are make 
reverse and see ) gestalt as a whole , by lengthening the die length of a conductor further and bending two edges 
in the state of a curve to the opposite side further in the above-mentioned U character mold electrode 12 . Also 
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in the electrode 3 1 , the ce^^point 3 1 a is the feeding point. Moreove^^shown in drawing 6 , the electrode 3 1 
is turned up so that it may be contained at a flat surface. In an electrode 31, the four cuff sections which contain 
a bay by the folding section located in the lower center and the two upper folding sections are formed. The bay 
of these cuff sections is formed so that it may have equal die length substantially in parallel mutually. In the 
four cuff sections in an electrode 3 1 , the die length from center point 3 1 a to each of the center points 31b and 
31c of the two folding sections of the opposite side, the die length from center point 31b to 3 Id of edges, and 
the die length from center point 31c to edge 31e are formed so that it may become equal, respectively, and such 
die length turns into the die length of the unit of the cuff section in an electrode 31 . A standing wave generates 
the die length used as this unit so that it may correspond to the die length L3 shown by drawing 1 and may 
correspond to this die length. Moreover, in the electrode 31, the die length of the bay of each cuff section is 
substantially equivalent to the die length LI shown by drawing 1 . Moreover, the distance between each cuff 
section of an electrode 31 is about 8cm, and has width of face of about 24cm as a whole. As compared with the 
U character mold electrode 12, the membrane formation of the large-sized substrate 32 of an electrode 31 is 
attained. In addition, also in drawing 5 , lateral die length is drawn so that a twist may also actually become 
large, as drawing 1 described. In practice, the electrode 31 of a M character mold has a gestalt long to a 
lengthwise direction with a narrow width in a longitudinal direction. However, it is also possible to make large 
width of face of the M character mold electrode 31, and to make it. Also in this electrode 31, the plasma 17 is 
generated by the perimeter space along the die-length direction. On both sides of an electrode 31, Substrates 16a 
and 16b are arranged in parallel with an electrode 31. Other configurations are the same as that of the case of 
the 1 st operation gestalt. 

[0025] Also with this operation gestalt, on condition that high-frequency power is supplied to center point 31a 
of an electrode 3 1 , a standing wave is stood on the basis of the die length of the unit of the cuff section of an 
electrode 31 . Distribution of the plasma 17 is controlled by the standing wave which made it generate, and CVD 
membrane formation to a substrate is performed by the optimal plasma. Especially, an electrode 31 is made by 
the symmetrical configuration focusing on center point 31a, and distribution of the plasma can be made 
uniform. 

[0026] Moreover, also as for the electrode 31 by this operation gestalt, it is desirable to prepare covering 21 or 
the electromagnetic-shielding section for plasma generating prevention like the case of the 2nd operation 
gestalt. As the electromagnetic-shielding section, the structure of the above-mentioned coaxial cable is 
desirable. 

[0027] Drawing 7 shows the 4th operation gestalt of this invention. This operation gestalt shows the 
configuration which connected the impedance element 33 between each of those both ends 3 Id and 31e, and the 
membrane formation chamber 1 1 in the electrode 3 1 shown in drawing 5 . Other configurations are the same as 
the 3rd operation gestalt. Z of the impedance element 33 shows the amount of impedances. A coil and a 
capacitor are used as an impedance element 33. The electromagnetic-shielding section by the above-mentioned 
coaxial cable structure also functions as an impedance element. Thus, by connecting the necessary impedance 
element 33 to the part of the both ends of an electrode 31, the impedance of the whole electrode 31 can be 
adjusted and it becomes possible to control the standing wave (electromagnetic field) which stands on an 
electrode 3 1 . For example, two tips in an electrode 3 1 can be used as the knot of electric field by making it 
Z=infinity. 

[0028] Drawing 8 shows the modification of the configuration of the plasma-CVD equipment of this invention. 
In this drawing, the same sign is given to the element mentioned above and the same substantial element. An 
electrode 41 is arranged as an example at 2 parallel, and, as for this configuration, the substrate 42 is arranged in 
parallel at the both sides of each electrode 41. As an electrode 41, the electrode 12 explained with each above- 
mentioned operation gestalt or electrode 31 grade is used. High-frequency power is supplied from RF generator 
13 to the center point of an electrode 41. According to this operation gestalt, two membrane formation fields 
can be made to coincidence according to two-layer electrode structure. In this example, although the number of 
installation of an electrode 41 was two, the number of electrodes can be increased based on the same multilayer 
structure, and the configuration of multi-field coincidence membrane formation can be realized. 
[0029] Drawing 9 is the modification of the plasma-CVD equipment concerning this invention, and improves 
electrode structure further. In this drawing, the same sign is substantially given to the same element with the 
element mentioned above. With this operation gestalt, more exact dressed-size relation shows the electrode 
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explained by drawing 5 , shows the configuration which forms l^^iore large-sized substrate 51 . By 

drawing 9 , 31 shows a M character mold electrode, and the array of the broken-line block 52 of two or more 
rectangles shows the condition that the M character mold electrode 31 was located in a line. A shorter side is the 
square shape substrate which has the configuration of the rectangle which is about 1 ,2m, to this substrate 51 , a 
long side is larger than 1.2m, and, as for a substrate 51, two or more arrangement of the M character mold 
electrode 31 arranged in the rectangle plane region (broken-line block 52) whose shorter side is about 30cm is 
carried out. The M character mold electrode 3 1 is arranged four so that it may correspond to the magnitude of a 
substrate 51 . Thus, to a large-sized substrate, two or more arrangement of the electrode 31 concerning this 
invention is carried out in order to cover the field. Also when using an electrode 12, two or more electrodes will 
be arranged similarly. 

[0030] In addition, in an above-mentioned internal electrode-type inductive coupled plasma CVD system, 
various configurations are employable about the method of installation of ingredient gas. As usual, in the 
membrane formation chamber 1 1 , one usual gas installation device and one gas discharge device can be 
established. Moreover, an electrode 12 can be made from the pipe-like conductivity member whose outer 
diameter is about 10mm, it can consider as an electrode 53, and two or more stoma 53a which introduces 
ingredient gas into the side face of this electrode 53, for example, a bay, can be prepared as a gas delivery, and 
it can also constitute so that ingredient gas may be introduced into the path inside an electrode and it may blow 
off from two or more stomata in a membrane formation chamber, as the applicant for this patent explained by 
Japanese Patent Application No. No. 104966 [ ten to ] previously. Whenever the electrode 54 for exhaust air 
which has the same structure, for example is shown in drawing 10 , it comes by this configuration, and it is 
made to prepare by arrangement from it being required to draw the introduced gas immediately and to exhaust 
outside with it. The electrode 54 has the function which will inhale and exhaust gas from nearby gas inhalation 
opening 54a if ingredient gas is both introduced from two or more gas delivery 53a of an electrode 53 to act as a 
usual electrode. By drawing 10 , an arrow head 55 shows the flow of the ingredient gas supplied to an electrode 
53, and an arrow head 56 shows the flow of the ingredient gas discharged from an electrode 54 by it. 
[0031] 

[Effect of the Invention] In the plasma-CVD equipment which was equipped with the internal electrode-type 
inductive-coupling mold electrode by the above explanation according to this invention so that clearly Turn up 
a conductor and it forms in a U character mold or M character type preferably, an electrode — a line — It 
constitutes so that electric power may be supplied to the central point of an electrode, it constitutes so that a 
standing wave may stand in each cuff part, and since the standing wave concerned is utilized positively and the 
plasma was generated, plasma CVD can perform good membrane formation to the substrate of a large area. It 
can write as a symmetrical configuration especially focusing on the feeding point of an electrode, and 
membranes can be formed good by the ability making uniform plasma distribution. Moreover, since the 
impedance element was attached to the edge of an electrode, the standing wave produced on an electrode can be 
controlled and desirable plasma distribution can be made. By combining two or more electrodes by this 
invention, it can respond also to membrane formation of a more large-sized substrate. Since what is necessary is 
for equipment to be cheaply producible, and to heat and cool only a substrate at a substrate holder when a rear 
face is unnecessary since it is the structure of an inductive-coupling mold electrode, for the application of the 
solar battery which makes a problem especially EPBT (energy pay back time), it is effective. Moreover, since 
the electromagnetic-shielding section was prepared, unnecessary plasma production can be prevented and the 
optimal electromagnetic field can be made. 

[Translation done.] 
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